The transient electromagnetic (TEM) response of a three-dimensional (3-D) prism in a conductive half space is not always approximated well by three dimensional free-space or two-dimensional (2-D) con ductive host models. The 3-D conductive host model is characterized by a complex interaction between induc tive and current channeling effects. We numerically computed 3-0 TE\1 responses using a time-domain integral-equation solution. Models consist of a vertical or horizontal prismatic conductor in conductive half space, energized by a rapid linear turn-off of current in a rectangular loop.
computed 3-0 TE\1 responses using a time-domain integral-equation solution. Models consist of a vertical or horizontal prismatic conductor in conductive half space, energized by a rapid linear turn-off of current in a rectangular loop.
Current channeling, characterized by currents that flow through the body, is produced by charges which accumulate on the surface of the 3-D body and results in response profiles that can be much different in ampli tude and shape than the corresponding response for the same body in free space, even after subtracting the half space response. Responses characterized by inductive (vortex) currents circulating within the body are similar to the response of the body in free space after subtract ing the half-space contribution. The difference between responses dominated by either channeled or vortex cur rents is subtle for vertical bodies but dramatic for hori zontal bodies.
Changing the conductivity of the host affects the rela tive importance of current channeling, the velocity and rate of decay of the primary (half-space) electric field, and the build-up of eddy currents in the body. As host conductivity increases. current channeling enhances the amplitude of the response of a vertical body and broa dens the anomaly along the profile. For a horizontal body the shape of the anomaly is distorted from the free-space anomaly by current channeling and is highly sensitive to the resistivity of the host. In the latter case, a 2-D response is similar to the 3-D response only if current channeling effects dominate over inductive ef fects.
For models that are not greatly elongated, TEM re sponses are more sensitive to the conductivity of the body than galvanic (de) responses, which saturate at a moderate resistivity contrast. Multicomponent data are preferable to vertical component data because in some cases the presence and location of the target are more easily resolved in the horizontal response and because the horizontal half-space response decays more quickly than does the corresponding vertical response.
INTRODUCTION
Typically, transient electromagnetic (TEM) measurements are interpreted by comparison with free-space model re sponses. When measured responses contain significant effects due to a conductive host, it is common to assume that a superposition of the host and target responses is valid during some portion of the transient response. In essence this as sumption implies that there is negligible electromagnetic inter action between the host and target. The interpreter subtracts the host response from the measured response, and then uses the free-space comparisons to obtain information on the posi tion, size, and conductivity of the target. Because the conduc tivity structure of the host is often difficult to estimate and because arbitrary earth responses are difficult to compute, it is commonplace to equate the host response with that of a ho mogeneous half-space.
This interpretational procedure can lead to erroneous reo sults when superposition is not valid or when the appropriate host response cannot be accurately computed, even though superposition may be a reasonable approximation. The pur pose of this paper is to illustrate some of the differences be tween the responses of a conductive three-dimensional (3-D) body in free space and in a conductive half-space.
Several investigations have addressed problems related to the present topic. A theoretical analysis of the effect of a con ductive whole space on the TEM response of a sphere was presented by Singh (1973) . Results for a sphere in a half-space 1145 TEM Re.pons. of 3-D Body In HaH-space were illustrated in Thio and Gleason (1979) and . Lamontagne (1975) presented an example of the transient re sponse of a thin plate in a conductive host computed by in verse Fourier transformation of some results computed in Lajoie and West (1976) . A few scale-model studies of the coin cident loop response of a cylindrical conductor in a conduc tive host were presented in Spies (1980) . Spies and Parker (1984) outlined some disadvantages of large-loop TEM measurements in a conductive environment. McNeill et al. (1984) devised a technique of quickly computing approximate half-space, free-space, and galvanic transient responses for a thin vertical plate. They argue that in many situations it is reasonable to superimpose the three responses in order to estimate the total response. Because it incorporates charge effects, this approximation is an obvious improvement on the superposition technique described earlier. The review by Nabi ghian (1982) includes many fundamental principles of the TEM method, as well as a discussion of conductive host ef fects.
Two-dimensional (2-D) TEM modeling (Kuo and Cho, 1980; Oristaglio and Hohmann, 1984) excludes the effect of charges which accumulate on the conductivity boundaries of 3-D structures. These charges give rise to a phenomenon re ferred to as "current channeling" or the galvanic effect. Al though the electric field flows parallel to the conductivity boundaries of a 2-D model, the transient response of the target is still influenced by the host (Lewis and Lee, 1981; Eaton and Hohmann, ] 984). Kaufman (1981) evaluated the effect of a conductive host on the response of a spheroid di rectly beneath a loop. Goldman and Stoyer (1983) computed the transient response of an axially symmetric earth. Both of these models also exclude current channeling effects.
Our model consists of a large (600 x 300 m) fixed transmit ting loop and a conductive target (400 x 120 x 20 m) em bedded in a conductive half-space. The loop transmits a cur rent of 1 A, which is turned off at a constant rate over a time interval of 0.125 ms. Measurement times are referenced to the bottom of the current ramp. Components of the approximate impulse response (dB/dr) are presented for vertical and hori zontal target orientations, different host conductivities, differ ent target-source separations, and different locations of the receiver. We also show free-space and 2-D responses for com parison. Numerical results were computed using the volume integral-equation solution described by SanFilipo and Hoh mann (1985) . The capabilities and limitations of the modeling algorithm were discussed in that paper. Consistency with ap propriate convergence and reciprocity checks, and accuracy with several independent comparisons were also demonstrated in that paper.
VERTICAL PRISM
In our first example, the body is buried 40 m and is 120 m (horizontal distance) from the near side of the transmitting loop. It is vertical and has a resistivity of 0.4 n .m. Several sets of profiles appear in Figures I through 4 . On the left side of each figure are total and half-space responses at four different times. The secondary response of the 3-D conductive host model and the response of the prism in free space are plotted on the right side. The secondary response is simply the nu merical difference between the total and primary (half-space) responses. Electromagnetic interaction between the host and body, and effects produced by electric charges on the body, result in a secondary response which is different from the free-space response. If the interaction is weak and the charge effect negligible, this difference is small and the total response is well approximated by summing the free-space and half space responses. When this is the case, we say that super position is valid. \0.510, hall-,pac;. 100 [,. .__._\\!-. .c:=-=':--:'-~:-"'" 
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•-e., o.i} near wire at -120 40m is characterized by a crossover or inflection in the z component and a peak in the x-component. Even at the ear liest delay time (0.5 ms) the half-space response is fairly smooth along the profile. This indicates that the "smoke ring" (Nabighian, 1979) has already diffused some distance past the end of the profile. The time at which the maximum in the primary electric field is directly below a point on the surface a distance R from the center of the loop is approximately
This expression is from Lewis and Lee (1978) and is for a circular transmitting loop. Consequently the horizontal com ponent of the velocity of diffusion of this maximum is approxi mately
For the 300 n.m half-space the time tp at which the effect of currents channeling through the body would be the greatest is about 0.12 ms. The maximum in the primary electric field is diffusing past the body at a rate vI' of about 1 100 rn/ms at that time. The channeling effect persists for some time, and in Figures 1band 2b we observe a noticeable difference between the secondary and free-space responses at 0.5 ms: the second ary anomaly is slightly broader and has greater amplitude.
With regard to what controls the behavior of the secondary response relative to the free-space response, we must consider several factors. For this type of model geometry, Spies and Parker (1983) determined that when current channeling occurs, it is possible to model its contribution to the TEM response by utilizing a linear element of current flowing along the top edge of the body. Model results presented in McNeill et al. (1984) yield credence to this simplified approach. For a vertical body, the pattern of vortex currents in the top portion of the body is similar to the pattern of channeled currents there, after the smoke ring diffuses past the body. On the basis of this simple argument, we expect that the secondary re sponse measured near the target should be slightly larger than, but similar to, the free-space response. Due to the low conduc tivity of the half-space, the effect of current channeling is small and by 3 ms the profiles on the right sides of Figures 1 and 2 are practically identical.
The time constant of the body may be used to estimate the time during which induction plays its most important role in the transient process. We have determined, from 3-D free space modeling results for a thin conductive prism with thick ness t and an intermediate dimension of L, that the time con stant is accurately estimated by the expression
1=W'
For this model the time constant is approximately 0.75 ms. It is reasonable to believe that after the smoke ring diffuses across the body and several time constants have elapsed, the anomalous response would not be due to the initial inductive effect produced by turning off the current in the transmitter. This is not to say that the currents in the body are restricted to those driven by that part of the electric field which is as sociated with the charges on the body, because there will in evitably be a self-inducing effect produced by the decay of the magnetic field associated with currents channeling through the model.
SanAlipo el a•.
In Figures 1 and 2 we note that the strength of the second ary anomaly, relative to the half-space response, is larger for the horizontal component than for the vertical component at late time. This is because the horizontal component of the half-space response decays more rapidly in time than does the vertical component (Nabighian, 1982) .
n· m host
Figures 3 and 4 illustrate model responses for a loon· m host. As host conductivity increases, the diffusion of the smoke ring slows and the effect of current channeling increases. In comparison to 300 n· m half-space responses, the lOOn· m half-space responses are approximately nine times larger for the horizontal component and five times larger for the vertical component. At 3 and 5 ms, the total field anomaly, as a per cent of the half-space field. is smaller for the 100 n· m host model due to the larger half-space response. However, the secondary anomaly is larger at early times due to current channeling. If there were no charge-related effects, we would expect to see the peak secondary response decrease with in creasing host conductivity (Eaton and Hohmann, 1984) . In addition to this early-time enhancement, the secondary anom aly is broader than the free-space anomaly and the secondary anomalies in Figures 1 and 2 . The secondary and free-space profiles of Figures 3b and 4b are most similar at 3 ms. After that time the rapid exponential decay of the inductive free space response and the relatively slow decay of the secondary response of the body in the conductive half-space result in a difference between the two profiles which increases with time. Total-response profiles generated by applying superposition would crudely approximate the shape and amplitude of the computed profiles. Quantitatively, the approximation would be most accurate at 3 ms.
Current distributions
It is useful to examine the pattern of currents inside the body during the transient process. In Figure 5 we have plotted current density in a vertical cross-section passing through the center of the body, parallel to its strike. The current pattern is symmetric across the x-axis, so only half of the body is shown. The numerical modeling algorithm we use constrains the axes of induced current vortices to coincide with the axes of the body; the computed current distribution is an approximation to the true distribution (SanFilipo and Hohmann, 1985) .
Currents induced in the free-space model ( Figure 5a ) are constrained to flow in closed eddies within or on the body.
For the 300 n· m host model ( Figure 5b ) the currents mainly circulate within the body and there is little indication of cur rent channeling. However, there is a mixture of circulating and channeled currents for the more conductive host model in Figure 5c .
Increased distance to transmitting loop
Increasing the separation between the body and loop from 120 to 240 m reduces the secondary response by a factor that depends upon host conductivity. Figures 6 and 7 illustrate the vertical response of the 300 and lOOn· m host models, respec tively. The decrease in secondary amplitude for the 300 Q. m model in Figure 6 is about 50 percent at early times and 65 percent at late times, but the shapes of the profiles remain essentially unchanged. Since the half-space responses have little spatial variation, the amplitude of the total response is decreased as well.
Similarly, the shape of the 100 n· m model response re mains the same (Figure 7 ), but the secondary amplitude is reduced by only 30 percent at late time. This occurs because the current density in the host actually increases with distance from the source after the smoke ring has diffused past the body. Hence host effects at late time increase with increasing source-body separation. For this reason alone, there is clearly some merit in maintaining a small separation between the loop and target. We also note a wide disparity between the secondary and free-space responses at all times in this case.
The free-space response generally decreases with increasing separation because the initial magnetic induction decreases. The magnetic field of a large rectangular loop decreases as l/r near the loop and as 1/r 3 far from the loop. As r increases from 120 to 240 m, we expect a decrease in the magnetic induction of 50 to 90 percent in the body as a result. Of equal importance is the geometric coupling between the field and body. In Figure 8 both effects are il:lustrated in the first inset. For the shorter separation the field is larger and couples better with the body. Also shown are contours of the primary (half-space) electric field in cross-section through the 100 () . m model. From equation (1) the electric field maximum crosses the position of the near body just prior to 0.4 ms and the far body at about 0.7 ms. After this time the primary field is greater in the vicinity of the far body. It is this electric field strength, together with the conductivity contrast between the half-space and target and the dimensions of the target, which controls the strength of the galvanic current flow (McNeill et al., 1984) and hence the amount of current channeling.
Offset profile
Field measurements are typically made along a profile that is not centered over the body. Our modeling program allows us to place receivers at any location in order to observe the geometric attenuation of the secondary response relative to the half-space response and to study the utility of three component data.
Figures 9 through 11 illustrate z (vertical), x (horizontal and perpendicular to strike), and y (horizontal and parallel to strike) components of the total and half-space responses com puted along a profile onset 200 m along strike from the center of the body and loop. The profile therefore passes directly over the end of the body. In comparing Figure 9 with Figures la and 3a (centered profiles), we observe that the offset total anomaly is broader and reduced in amplitude while the half space response is essentially unchanged. At early times the crossover position is shifted well away from the body, but with time migrates back toward the body. A comparison of Figure  10 with Figures 2a and 4a suggests that the same comments apply to the x-component offset profiles.
In the y-component data ( Figure 11 ) we observe a crossover or inflection along the total-field offset profile. For the profile centered on the body, the response measured parallel to strike is zero. Because the anomaly in Figure 11 stands out well from the half-space response, which has little variation along the profile, it may be worth understanding the y-response in order to use it in practice to obtain information about the position a} b} c} / / 7 7 7 7 7 7 7 7 7 7 7 7 / / 7 7 7 7 7 7 7 7 7 7 7 7 / ", / --y-7 7 7 7 7 1 / / ,---~ --""
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1000 ~30J2-. of the conductor. The y-component signature is sensitive to both offset and host conductivity. i.e., the influence of current channeling. A symmetric crossover characterizes the offset free-space response (not shown) and the difference between the free-space and secondary responses for the loon· m offset
profile is approximately the same as that illustrated in Figure   3b for the centered z-component, The difference between the 5 ms profiles in Figures lla and 11b leads us to conclude that the total y-cornponent anomaly along the offset profile is re duced as current channeling effects increase. On the other hand, if we measure a weak response in the component paral lel to strike in conjunction with a strong vertical anomaly over a wide range of time, the receiver is likely to he near the center of the body.
Decay curves
To emphasize the effect of changing half-space resistivity on the model response, we compare decay curves for four differ ent host resistivities in Figure 12 . Following Lamontagne (1975) , we plotted the decay of the peak-to-peak (p-p) differ ence between the maximum total vertical response on either side of the crossover or inflection. Our results are qualitatively consistent with those computed by Lamontagne for the UTEM response of a vertical plate in a conductive host. We plotted secondary fields for comparison and note that, except for a slight difference in scaling, the two sets of decay curves are virtually identical. With the I 000 n· m host, there is an enhancement due to current channeling only at times earlier than 0.5 ms. After 0.5 ms the 1 000 (} . m curve coincides with the free-space response which is decaying exponentially. De creasing the host resistivity to 300 n· m increases the duration SanFlllpo ., 81.
of the current channeling effect, but by 1 ms the response is similar to the free-space response. In the loon· m and 30 n'm cases, the effect of the conductive host is important at all times shown.
At very early times a finite build-up of the response results from the diffusion of the smoke ring through the conductive half-space. However, for a body in free space and an ideal step current, the primary magnetic field collapses instantaneously. Currents, which are induced on the surface of the body to oppose the change in magnetic flux through the body (Lenz's law), decay with time and diffuse into the interior of the body. The measured response decays monotonically from the value recorded at the instant the source is shut off. If the host is conductive, currents induced in the host maintain the primary magnetic field so that it collapses gradually, and the currents induced in the body build up to a maximum during a finite interval of time. This phenomenon was referred to as "early time blanking" by Lamontagne (1975) . Because primary cur rents flowing through the half-space near the body do not change direction with time, the flow of channeled currents remains constant in direction with time. Alternatively, the flow of induced eddy currents in this body will reverse direction after the smoke ring has diffused past the body. The sense of direction will be in agreement with that observed in a free space model. after the sign reversal in the conductive host model occurs. Because we typically record voltage with our receiver, the response is sensitive to the time rate of change of those currents. Figure 13 illustrates the effect of varying the resistivity of the prism in a 100 0 . m half-space. interaction between the body and host is that due to current channeling, then its contribution to the response would equal the difference between the secondary and free-space responses.
If in addition, we followed McNeill et al. (1984) and approxi mated this contribution by the galvanic (de) response of the model to the instantaneous primary electric field. we would expect this difference to saturate at a resistivity contrast of at most 100/1, based upon an analogy with the behavior of a de model with a comparable aspect ratio. This would imply that the difference between the peak-to-peak (p-p) response of the 0.4 n· m body in the 100 n· m half-space and the response of the same body in free space would not be significantly larger than the same difference for the 1 n· m body. This is not the case, and we believe that even in the presence of significant channeling effects, the TEM response is still more sensitive than a galvanic measurement. The assumptions made earlier imply that we have ignored host effects not related to the accumulation of charges on the body. For example. the induc tive effect produced by currents flowing through the host will enhance the response of the more conductive body at late times.
Comparison with a 2-D model
Two-dimensional modeling is sometimes used to simulate the response of an elongated conductor buried in a conductive host and energized by a large-loop source. Two fundamental sources of error occur when a 3-D model is approx.imated by a 2-D model: the primary magnetic field associated with two infinite line currents is different from that of a finite loop, and charge effects resulting from currents flowing across conduc tivity gradients are absent in 2-D models.
The half-space response due to two line sources decays more slowly than does the response due to a finite rectangular loop (Nabighian and Oristaglio, 1984) . However, both pri mary electric field maxima diffuse through the earth at an angle of approximately 25 to 30 degrees (Oristaglio, 1982; Lewis and T.ee, 1978) . By computing fields for two line sources on a half-space, we empirically determined that equations (1) and (2) are approximately valid for the 2-D case.
Although there are no charge-related effects, i.e., current channeling in the 2-D model, a purely inductive TEM re sponse certainly is modified by the presence of a conductive host. In the case of a 2-D prism we (Eaton and Hohmann, 1984) observed that the response of the body is delayed in time according to the rate of diffusion of the primary field, which in turn is controlled by the conductivity of the host. The peak secondary response is attenuated as host conduc tivity increases, but at late time we noted a slight enhancement in the secondary response. Furthermore, if the free-space re sponse is relatively large compared to the half-space response, we surmise that there may be an optimal time window during which the secondary (target) response effectively decouples from the half-space (background) response and superposition applies. A similar situation arises in the case of a spheroid buried directly beneath a circular loop (Kaufman, 1981) .
A comparison of the 3-D prism model in a 100 n· m half space with a 2-D model with the same cross-section is present ed in Figure 14 . Two-dimensional responses were computed using a finite-difference algorithm (Oristaglio and Hohmann, 1984) . Both the total and secondary (not shown) responses decay more slowly for the 2-D case, although we expect the free-space response of both models to decay exponentially at late time (A. A. Kaufman, pers. comm.) with comparable time constants. Since a significant part of the 3-D response is due to current channeling, the time evolution of the response is largely controlled by the more rapidly decaying half-space field. Alternatively, current channeling should enhance the 3-D response. The shapes of the vertical component anomalies in Figure 14a are similar, but the horizontal anomalies are more sharply peaked in the 2-D case.
HORIZONTAL PRISM
The second model is identical to the first model described, with the exception that the body has a horizontal orientation and is buried 90 m. The center of the prism is again 120 m (horizontal distance) from the near side of the transmitting loop. Corresponding to Figures 1 through 4 (Figures 15b and 17b ) and a crossover in the horizontal component (Figures 16b and 18b ). These signa tures are similar to those described in Boyd (1980) and reflect a horizontal orientation of induced eddy currents. On the other hand, the orientation of currents channeling through the host and body is not unlike that of the vertical prism model. Due to the effect of the channeled currents we observe a cross over at early time in the vertical secondary profiles ( Figures  ISb and 17b ) and a peak in the early-time horizontal profiles (Figures 16b and 18b) . Because the influence of the host is greater for the 100 n· m model relative to the 300 n· m model, we observe that these secondary response character istics persist longer in the lOOn· m case. Although there is some similarity between secondary and free-space profiles for the 300 n· m model, we certainly would not want to apply superposition to the loon· m model results.
Although the anomalous peaks and crossovers in the sec ondary and total field profiles of Figures 15 through 18 tend to occur above the body, these features migrate laterally with time and do not accurately define the center or edge of the target. The 300 n· m total-field responses reflect the evolution of a complex secondary response as the relative contributions of channeling and induction change with time. Conversely, for the 100 n· m model the total field responses are simpler due to the domination of current channeling over this time period. However, we could easily misinterpret the signatures in Fig  ures 17a and 18a as being produced by a near-vertical body. Figure 19 illustrates the distribution of currents in the hori zontal prism at three different times for the 300 and 100 n· m host models, as well as the free-space model. At each time we have plotted current density in a horizontal section through the middle of the body. The current pattern is symmetic across the x-axis, so only half of the body is shown. Currents channeling through the body dominate the 100 n· m sections in Figure 19c , concentrating on the loop side of the body at early time, then shifting to the far side at later times. Although the profiles for this model suggest there is essentially no indue tion taking place within the body, we see there is some circu lation in the current density. It is curious to see the sense of this circulation reverse direction between 0.5 and 3 ms. The 300 n· rn sections (Figure 19b ) are dominated by induction, but current channeling effects may eventually control the re sponse, as suggested by the 5 ms section. In this case the sense of circulation reverses between 3 and 5 ms. The direction of circulation for the free-space model agrees with the early-time (0.5 IDS) conductive-host circulation. The reversal is thought to be related to the complex electromagnetic interaction oc curring between primary and secondary fields and between inductive and channeling effects. ?/- -----.
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TEM Response of 3·D Body In Halt-space
It appears that current channeling has a stronger influence on the response of the horizontal prism than on that of the vertical prism. Part of this illusion is because the two types of currents are essentially flowing in the same direction in the near-surface portion of the vertical body, whereas the response of the horizontal prism reflects contributions from distinctly different current modes. However, we can refer back to Figure  8 and deduce that the initial magnetic field is better coupled to the vertical body than it is to the horizontal body. Hence the inductive contribution to the response will be less in the latter case.
Increased distance to transmitting Joop
Increasing the distance between the loop and body to 240 m reduces the secondary response by about 30 percent at early time and 45 percent at late time for the 300 n .m model. This decrease is less than that noted for the vertical prism because the initial magnetic coupling actually improves somewhat when the loop-body separation is increased. The 100 n· m late-time secondary responses for the two separations are es sentially identical. In this case the response, dominated by current channeling, is insensitive to the change in separation between the source and body. The shape of the total response profiles for both host conductivities remains essentially the same when the distance is increased from 120 to 240 m. Figure 20 , to indicate the presence of the conductive inhomogeneity as late as 1 ms for the 100 {1. m host and 3 ms for the 300 n· m host. When current channeling dominates, there is a sign change or inflec tion near the body; but when induction dominates there is a large negative peak. Unfortunately, the anomalous signature poorly defines the precise location of the body. As with the vertical prism, the amplitude of the component parallel to strike along the centered profile of the horizontal prism model is zero.
Decay curves
Because the total vertical response of the horizontal prism is not always characterized by a crossover or inflection, it is not possible to plot the decay of the peak-to-peak anomaly as in Figures 12 and 13 . Alternatively, in Figure 21 we compare secondary and free-space decay curves for models in which the half-space resistivity ranges from 30 to 1 000 {}. m. The lo cation of the receiver (x = 70 m) was selected to obtain as simple a transient decay as possible. The behavior of the decay of the secondary field of the horizontal prism is hardly as predictable as it was in the case of the vertical prism. Relative to the free-space response, the secondary response may be larger or smaller in amplitude and may even be of opposite sign.
Comparison with a 2-D model tially broader and decay more quickly than their 2-D counter parts. The fact that the 3-D response is largely controlled by current channeling effects is responsible for the similarity in the shapes of the profiles in Figure 22 . Figure 23 suggests that it is not reasonable to simulate the 3-D 300 n· m response with a comparable 2-0 model. Nabighian and Oristaglio (1984) mentioned that the shapes of 2-D anomalies should be comparable to their 3-D counter parts for vertical bodies in a conductive host. To expand on this point, we note that when the 3-D model response is domi nated by induction, the spatial variation of lowest order of the secondary field will be dipolar. Conversely, the current in a 2-D model is constrained to flow in the strike direction. The spatial variation of lowest order in this case is that of a single, infinite line source. Current channeling effects could locally produce a similar spatial variation, but if these effects are negligible, we expect the shapes of 2-0 and 3-D profiles to differ. The 300 n .m horizontal prism responses in Figure 23 illustrate this point quite well.
CONCLUSION
The 3-D TEM response of a prismatic conductor in a con ductive half-space is dependent upon three factors: the con ductivity structure of the model, the geometry of the model, and the type of transmitter-receiver configuration used. The transient response is a complex function of both inductive effects and current channeling effects. The inductive compo nent arises in response to the decay of the primary (half-space) magnetic field, as well as the decay of the field associated with a)
. \\ 100 \\j;\ dB \. currents channeling through the body. Current channeling is due to the accumulation of charges on the surface of the body and is absent in a 2-D model. Inductive and channeling effects are coupled throughout the transient response, but in certain predictable situations superposition applies with practical ac curacy. There are also predictable situations when 2-D mod eling adequately approximates the shape, but not the decay, of 3-D model profiles.
Changing the conductivity of the host affects the relative importance of current channeling, the velocity and rate of decay of the primary electric field, and the build-up of eddy currents in the body (blanking effect). As host conductivity increases, current channeling enhances the amplitude of the secondary response of a vertical dike and broadens the anom aly along the profile. For a horizontal conductor the shape of the secondary anomaly is distorted from the free-space anom aly by current channeling and is highly sensitive to the resis tivity of the host.
Changing the distance separating the transmitter and body alters the relative contributions of current channeling and in duction to the transient response, but the effect on the qualita tive features of the response is minor. Although most of the half-space responses are relatively smooth and slowly decay ing along the profiles illustrated here, the amplitude and direc tion of the initial magnetic induction vector change rapidly with increasing distance from the source. Depending upon the coupling between this vector field and the body, the inductive effect will typically decrease as the distance between the source and body increases. However, after the smoke ring passes the body, the primary electric field, and hence current channeling effects, increase away from the source. • -1--... _ \ 1 ---.-----.
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